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METHOD AND APPARATUS FOR DETECTING A CELL RESELECTION 



Reference(s) to Related Application(s) 

The present application claims priority from provisional application, Serial No. 
60/402,299, entitled "METHOD AND APPARATUS FOR DETECTING A CELL 
RESELECTION," filed August 9, 2002, which is commonly owned and incorporated 
herein by reference in its entirety. 

Field of the Invention 

The present invention relates generally to cellular communication systems, and, in 
particular, to cell reselection in a cellular communication system. 

Background of the Invention 

The General Packet Radio Service (GPRS) standard provides a compatibility 
standard for cellular mobile telecommunications systems. The GPRS standard ensures 
that a mobile station (MS) operating in a GPRS system can obtain communication 
services when operating in a system manufactured according to the standard. To ensure 
compatibility, radio system parameters and call processing procedures are specified by 
the standard, including call processing steps that are executed by an MS and a base 
station subsystem serving the MS in order to provide or cell reselection. 

FIG. 1 is a block diagram of an exemplary GPRS communication system 100 of 
the prior art. Communication system 100 includes multiple base transceiver stations 
(BTSs) 108, 1 10 that are each coupled to a base station controller (BSC) 1 12, which BSC 
is further coupled to a Packet Control Unit (PCU) 1 14. PCU 1 14 is coupled to a Serving 
GPRS Support Node (SGSN) 116 via a Gb interface 114 that includes a bearer path 
between PCU 1 12 and the SGSN and a signaling interface. BTSs 108 and 1 10, BSC 1 12, 
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PCU 114, and SGSN 116 are collectively referred to as an infrastructure of 
communication system 100. Communication system 100 further includes an MS 102 that 
resides in a first cell and is provided communication services by a BTS 1 08 serving that 
cell. Typically, data is transferred between MS 102 and the serving, or source, BTS 108 
5 over an air interface 104 pursuant to a Radio Link Control (RLC). Air interface 104 
includes at least one traffic channel and at least one signaling channel. 

When MS 102 engages in a communication session with an external network 118, 
data is conveyed to MS 102 via SGSN 1 16, PCU 1 14, BSC 1 12 and BTS 108. The data 
is typically included in data packets that are formatted pursuant to an Internet Protocol 
10 (IP) standard. When PCU 1 14 receives data packets intended for MS 102, the PCU stores 
or discards, the received data in a buffer included in the PCU and associated with MS 102 
and BTS 108. PCU 1 14 then conveys the data to MS 102 by retrieving the stored data 
packets data from the buffer and conveying the data packets to the MS via BSC 112 and 
source BTS 108 or asks the SGSN to retransmit the packets that the PCU has discarded. 

As MS 102 operates in communication system 100, the MS may experience 
deterioration in radio frequency (RF) signal conditions or congestion conditions with 
respect to the communication services provided to the MS by BTS 108. As a result, MS 
102 may decide to perform a cell reselection. During cell reselection, the MS decides to 
abandon the source cell, that is, the cell serviced by BTS 108, and to move to a 
neighboring, or target, cell, such as a cell serviced by BTS 110. In the current 
implementation of a GPRS system such as system 100, when MS 102 performs a cell 
reselection procedure, the MS establishes a wireless communication link 106 with the 
BTS 110 serving the target cell. Upon establishing communication link 106, MS 102 
conveys a Cell Update message to SGSN 1 16 via target BTS 110. Based upon the Cell 
Update message, SGSN 116 detects that the MS 102 has initiated a cell reselection and 
conveys a a FLUSH LL message to the PCU 114. 

Upon receiving the FLUSH_LL message, PCU 1 14 detects that a cell reselection 
had been initiated and flushes the PCU buffer associated with MS 102 and BTS 108. In 
addition, in response to receiving the FLUSH LL message, PCU 114 instructs BTS 108 
30 to cease transmitting data to MS 102 and to terminate allocation of communication 
resources to MS 102 at the BTS. PCU 1 14 also acknowledges receipt of the FLUSH_LL 
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message by conveying a FLUSH LL ACK message to SGSN 116. Upon receiving the 
FLUSH_LL_ACK message, SGSN 116 reconveys to PCU 114 any data packets 
conveyed by the SGSN to PCU 1 14 but not received by MS 102, that is, any data packets 
stored in the PCU buffer associated with MS 102 and BTS 108 and deleted pursuant to 
5 the FLUSH_LL message or conveyed by PCU 114 to MS 102 but not received by the 
MS. SGSN 116 can determine the data packets that need to be reconveyed based on 
Logical Link Control (LLC) acknowledgments received by the SGSN from the MS. PCU 
114 then stores the reconveyed data packets in a buffer associated with MS 102 and BTS 
1 10 for subsequent transmission to MS 102 via BTS 1 10. 

10 In the course of the cell reselection procedure performed by communication 

system 100, a period of time, typically as long as 60 milliseconds (ms), elapses after MS 
102 establishes communication link 106 with target BTS 110 before SGSN 116 detects 
that MS 102 has performed a cell reselection and so informs PCU 114. In the meanwhile, 
SGSN 116 continues sending data packets intended for MS 102 to PCU 114, and PCU 

15 114 continues storing received data packets in the buffer associated with MS 102 and 
BTS 108 and conveying stored data packets to MS 102 via BTS 108. However, upon 
establishing communication link 106 with BTS 110, MS 102 ceases listening to the 
traffic channel associated with BTS 108. As a result, MS 102 does not receive the data 
packets by the PCU to MS 102 via BTS 108 subsequent to the MS establishing 

20 communication link 1 06 with BTS 1 1 0. Such data packets must be reconveyed by SGSN 
116 to PCU 114, stored by the PCU in a buffer associated with MS 102 and BTS 110, 
and reconveyed by PCU 1 14 to MS 102 via BTS 110. 

A result of the delay in PCU detection of the cell reselection is wasted system 
capacity and resources. Due to the delay, SGSN 116 must reconvey to PCU 114 data 
25 packets that were conveyed, during the delay, by the SGSN to PCU 1 14 for conveyance 
to MS 102 via BTS 108. In addition, during the delay PCU 1 14 continues to allocate air 
interface resources to MS 102 at source BTS 108 and continues conveying data packets to 
the MS 102 via the source BTS after the MS is no longer able to receive data from the 
source BTS. 

30 Therefore, a need exists for a method and apparatus that reduces the delay of 

detection, by the infrastructure of communication system 100, of a cell reselection by MS 
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102, thereby reducing a quantity of data packets that need to be reconveyed by the SGSN 
to the PCU and permitting a speedier reallocation air interface resources at the source 
BTS after the MS is no longer able to receive data from the BTS. 

5 Brief Description of the Drawings 

FIG. 1 is a block diagram of a wireless communication system of the prior art. 

FIG. 2 is a block diagram of a wireless communication system in accordance with 
an embodiment of the present invention. 

FIG. 3 is a logic flow diagram of steps executed by the communication system of 
10 FIG. 2 to transfer data and allocate communication resources during a cell reselection in 
accordance with an embodiment of the present invention. 

FIG. 4 is a logic flow diagram of the steps executed by the communication system 
of FIG. 2 to transfer data and allocate communication resources during a cell reselection 
in accordance in accordance with another embodiment of the present invention. 

15 

Detailed Description of the Invention 

To address the need for a method and apparatus that reduces the delay of 
detection, by a wireless infrastructure, of a cell reselection by a mobile station (MS) 
serviced by the infrastructure, thereby reducing a quantity of data packets that need to be 

20 reconveyed by a Serving GPRS Support Node (SGSN) to a Packet Control Unit (PCU) 
and permitting a speedier reallocation air interface resources at a source base transceiver 
station (BTS) after the MS is no longer able to receive data from the BTS, a wireless 
infrastructure is provided that includes a source BTS that provides communication 
services to a mobile station MS, a target BTS, a PCU in communication with the target 

25 BTS, and an SGSN in communication with the PCU. The PCU detects a cell reselection 
by the MS and initiates a cell reselection procedure in the infrastructure without first 
receiving a FLUSH_LL message from the SGSN based on messages received by the PCU 



5 CE09386R 

from the MS via the target BTS and a record of the MS maintained by, or in association 
with, the PCU. 

Generally, an embodiment of the present invention encompasses a method for 
detecting a cell reselection without an intervention of a Serving GPRS Support Node 

5 (SGSN) in a packet data communication system that includes a source base station 
subsystem (BSS), a target BSS, and a mobile station serviced by the source BSS. The 
method includes steps of maintaining a record of at least one active mobile station, 
receiving, from a mobile station of the at least one active mobile station, a message 
requesting allocation of a communication channel at the target BSS, and, in response to 

10 receipt of the communication channel allocation request, allocating a communication 
channel at the target BSS to the mobile station. The method further includes steps of 
informing the mobile station of the allocated communication channel, receiving, by the 
target BSS from the mobile station, uplink data that includes a mobile station identifier 
associated with the mobile station, and determining, based on the uplink data and by 

1 5 reference to the record, that the mobile station has initiated a cell reselection. 

Another embodiment of the present invention encompasses a method for detecting 
a cell reselection without an intervention of an SGSN in a packet data communication 
system comprising a source BSS, a target BSS, and a mobile station serviced by the 
source BSS. The method includes steps of maintaining a record of at least one active 

20 mobile station, receiving, from a mobile station of the at least one active mobile station, a 
message requesting allocation of a communication channel at the target BSS, and, in 
response to receipt of the communication channel allocation request, allocating a 
communication channel at the target BSS to the mobile station. The method further 
includes steps of informing the mobile station of the allocated communication channel, 

25 initiating a count down of a predetermined time period, and, when no uplink data is 
received via the source BSS after the initiation of the count down and prior to the 
expiration of the predetermined time period, determining that the mobile station has 
performed a cell reselection. 

Still another embodiment of the present invention encompasses a packet control 
30 unit (PCU) that includes a memory device that maintains a record of at least one active 
mobile station. The PCU further includes a processor operably coupled to the memory 
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device that receives, from a mobile station of at least one active mobile station, a message 
requesting allocation of a communication channel at a target BSS, allocates a 
communication channel at the target BSS to the mobile station, informs the mobile 
station of the allocated communication channel, receives, from the mobile station and via 
5 the target BSS, uplink data, and determines, based on the uplink data and by reference to 
the record, that the mobile station has initiated a cell reselection. 

Yet another embodiment of the present invention encompasses a PCU that 
includes a memory device that maintains a record of at least one active mobile station, a 
timer, and a processor operably coupled to each of the memory device and the timer. The 

1 0 processor receives, from a mobile station of at least one active mobile station, a message 
requesting allocation of a communication channel at a target BSS, allocates a 
communication channel at the target BSS to the mobile station, initiates a count down of 
a predetermined time period with reference to the timer and, when no uplink data is 
received by the packet control unit via the source base station subsystem after the 

1 5 initiation of the count down and prior to the expiration of the predetermined time period, 
determines that the mobile station has performed a cell reselection. 

The present invention may be more fully described with reference to FIGs. 2-4. 
FIG. 2 is a block diagram of a wireless communication system 200 in accordance with an 
embodiment of the present invention. Communication system 200 includes multiple base 

20 station subsystems (BSSs) 210, 212 (two shown). Each BSS 210, 212, includes a 
respective BTS 214, 216 that is operably coupled to a base station controller (BSC) 220, 
which BSC is in turn operably coupled to a packet control unit (PCU) 230. However, in 
another embodiment of the present invention, each BTS 214, 216 may be coupled to PCU 
230 via a separate BSC. Communication system 200 further includes at least one mobile 

25 station (MS) 202 that is provided communication services by a source BSS, that is, BSS 
210, that services a source cell in which the MS resides. MS 202 and BSS 210, and in 
particular BTS 214, communicate via an air interface 204 that includes multiple 
communication channels, including at least one traffic channel and at least one signaling 
channel. 



30 Communication system 200 further includes a Serving GPRS Support Node 

(SGSN) 250 that exchanges signaling messages and bearer traffic with PCU 230 via a Gb 
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interface 242. BSSs 210 and 212 and SGSN 250 are collectively referred to herein as a 
wireless infrastructure 260. Wireless infrastructure 260, preferably SGSN 250, is 
operably coupled to an external network 270. 

Each of BSC 220, PCU 230, and SGSN 250 includes a respective processor 222, 
5 232, 252 operably coupled to, or associated with, a respective memory device 224, 234, 
254. Each of processors 222, 232, and 252 comprises one or more microprocessors, 
microcontrollers, digital signal processors (DSPs), combinations thereof or such other 
devices known to those having ordinary skill in the art. Each of memory devices 224, 
234, and 254, comprises one or more memory devices such as a random access memory 
10 (RAM), a dynamic random access memory (DRAM), and/or a read only memory (ROM) 
or equivalents thereof, that stores data and programs that may be executed by the 
corresponding processor. 

PCU 230 maintains a record, in memory device 234, of each MS active in 
communication system 200 and serviced by PCU 230. Preferably, PCU 230 maintains 

15 the records of active MS's by storing an MS identifier uniquely associated with each such 
active MS. PCU 230 further maintains a record, in memory device 234 and in association 
with each stored MS identifier, of a location corresponding to each active MS, preferably 
of a BSS servicing the MS. PCU 230 further includes multiple PCU data buffers 236, 
238, preferably per_MS buffers, that are each included in memory device 234 or 

20 otherwise coupled to processor 232. Each buffer 236, 238 is associated with an 
individual MS serviced by the PCU, such as MS 202, and a BSS servicing the MS, that 
is, BSS 210, and stores data packets received by PCU 230 from SGSN 250 and intended 
for the associated MS via the associated BSS. 

SGSN 250 further includes at least one SGSN data buffer 256. SGSN data buffer 
25 256 may reside in SGSN memory device 254 or may be located elsewhere in SGSN 250 
and be in communication with processor 252. SGSN data buffer 256 preferably is a 
per_MS buffer that is associated with an individual MS serviced by the SGSN, such as 
MS 202, and stores data packets intended for the associated MS. The data packets may 
be sourced to SGSN 250 from external network 270 or may have a different source, such 
30 as an application running in processor 252 of SGSN 250. The source of the data packets 
stored in buffer 256 is not critical to the present invention. 
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Communication system 200 comprises a wireless packet data communication 
system. In order for MS 202 to establish a packet data connection with an external 
network such as external network 270, each of MS 202, BSSs 210 and 212, and SGSN 
250 operates in accordance with the General Packet Radio Service (GPRS) standard. The 
5 standard specifies wireless telecommunications system operating protocols, including 
radio system parameters and call processing procedures. By operating in accordance with 
the GPRS standard, a user of MS 202 can be assured that MS 202 will be able to 
communicate with infrastructure 260 and establish a packet data communication link with 
an external network, such as network 270, via infrastructure 260. 

10 When MS 202 initiates a packet data session, the MS conveys a request for a 

channel assignment, preferably a Channel Request message, to the BSS servicing the MS, 
that is, source BSS 210. The channel assignment request is received by BSS 210, and in 
particular BTS 214, and forwarded to PCU 230. In response receiving the request, PCU 
230 assigns to MS 202 one or more communication channels, including a traffic channel, 

15 in air interface 204 at BTS 214 and conveys to BTS 214 an Uplink Immediate 
Assignment (ULIA) message informing of the one or more assigned communication 
channels. BTS 214 then forwards the ULIA message to MS 202. Channel Request 
messages and ULIA messages are well known in the art and will not be described in 
detail herein. Upon receiving the ULIA message from BSS 210, MS 202 conveys a 

20 message including uplink data (UL Data) and an MS identifier uniquely associated with 
the MS, such as a Temporarily Logical Link Identifier (TLLI), to BSS 210, which 
message is forwarded by the BSS to PCU 230. 

When SGSN 250 receives data packets intended for MS 202, the SGSN stores 
each data packet in a queue in a per MS buffer associated with MS 202, that is, buffer 

25 256. SGSN 250 then transmits data packets stored in buffer 256 to the source BSS 210, 
and in particular to PCU 230. When PCU 230 receives a data packet from SGSN 250 
that is intended for MS 202, PCU 230 stores the data packet in a queue in a perJMS 
buffer 236 associated with MS 202 and BSS 210. PCU 230 then conveys the data 
packets stored in buffer 236 to MS 202 via BTS 214 and the assigned traffic channel in 

30 air interface 204. 



When MS 202 performs a cell reselection, the MS establishes a communication 
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link with a target BSS, that is, BSS 212, that provides communication services to a target 
cell and terminates the communication link with source BSS 210. In the prior art, a PCU 
providing services to the MS continues conveying data packets to the MS via a source 
BSS until the PCU is informed of the cell reselection by an SGSN. In addition, the 
5 source BSS continues to allocate communication resources to the MS until informed of 
the cell reselection by the SGSN. In the meanwhile, the MS performing the cell 
reselection may cease listening to a communication link with the source BSS, resulting in 
data packets that are conveyed to the source BSS and never received by the MS, which 
data packets must be reconveyed to the target BSS, and a waste of communication 
1 0 resources at the source BSS. 

Communication system 200 minimizes the waste of communication resources and 
system capacity by providing that infrastructure 260, and in particular PCU 230, detect a 
cell reselection by MS 202 without an intervention by SGSN 250. FIG. 3 is a logic flow 
diagram 300 of steps performed by communication system 200 in performing a cell 

15 reselection in accordance with an embodiment of the present invention. In this 
embodiment, a "FLUSHLL" embodiment, communication system 200 is capable of 
supporting an exchange of FLUSH LL and FLUSH_LL_ACK messages between PCU 
230 and SGSN 250. However, the FLUSH LL embodiment provides for a deletion or 
transfer of data packets stored in buffer 236 of PCU 230, and a termination of the 

20 allocation of communication resources to MS 202 at source BTS 214, without requiring 
receipt by the PCU of a FLUSH LL message. 

Logic flow diagram 300 begins (302) when a target BSS, that is, BSS 212, and in 
particular BTS 216, receives (304) a message from MS 202, preferably a Channel 
Request message, requesting allocation to the MS of a communication channel at the 

25 target BSS. Target BSS 212 routes (306) the message to PCU 230. Upon receiving the 
channel allocation request, PCU 230 conveys (308) a channel assignment message to MS 
202 via the target BSS 212, and in particular via BTS 216. The channel assignment 
message, preferably an Uplink Immediate Assignment (ULIA) message, includes 
information concerning a communication channel, including a traffic channel, allocated 

30 to MS 202 at target BSS 212 and BTS 216, that is, in air interface 206. Preferably, and 
unless otherwise specified herein, all steps performed by SGSN 250 as described with 
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respect to logic flow diagrams 300 and 400 are performed by processor 252 of the SGSN, 
and all steps performed by PCU 230 as described with respect to logic flow diagrams 300 
and 400 are performed by processor 232 of the PCU. 

Upon receiving the channel assignment message from target BSS 212, MS 202 
5 conveys to target BSS 212 via air interface 206, and the target BSS receives and routes 
(310) to PCU 230, one or more first data packets comprising uplink data (UL Data) that 
includes an MS identifier uniquely associated with the MS, preferably a Temporarily 
Logical Link Identifier (TLLI). Based on the MS identifier included in the one or more 
first data packets and the routing of the message, and further with reference to memory 

10 device 234, PCU 230 determines (312) that MS 202 is serviced by BSS 210 and has 
initiated a cell reselection. PCU 230 removes (314) the data stored in the buffer 236 
associated with MS 202 and source BSS 210 and instructs BSS 210, and in particular 
BTS 214, to terminate (316) the allocation of one or more communication channels in air 
interface 204, that is, at BTS 214, to MS 202. Preferably, PCU 230 removes the data 

1 5 stored in buffer 236 by deleting the data packets from the buffer. 

In addition, in response to receiving the message including uplink data and the 
MS identifier uniquely associated with MS 202, PCU 230 conveys (318) an 
acknowledgment back to the MS via target BSS 212. Preferably, the acknowledgment is 
a Packet Uplink Acknowledgment (PUAK) that acknowledges receipt of the uplink data 

20 and MS identifier included in the message received from the MS. Upon receiving the 
acknowledgment from PCU 230, MS 202 conveys to target BSS 212, and the target BSS 
receives (320), one or more second data packets that include uplink data but do not 
include the MS identifier, that is, the TLLI, included in the first data packets. Target BSS 
212 forwards the received second data packets to PCU 230, and PCU 230 forwards (322) 

25 the data packets to SGSN 250. Based on the second data packets received from PCU 
230, SGSN 250 determines (324) that MS 202 has initiated a cell reselection, and the 
logic flow ends (326). 

By removing data packets stored in the buffer 236 associated with MS 202 and 
source BSS 210 and instructing the BTS 214 associated with source BTS 210 to 
30 terminate the allocation of communication resources to MS 202 at BTS 214, PCU 230 
detects a cell reselection and initiates a cell reselection procedure in infrastructure 260 
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without first receiving a FLUSH_LL message from SGSN 250. By initiating the 
procedure without first receiving a FLUSH LL message, PCU 230 transfers data packets 
to target BTS 216 sooner during a cell reselection, relative to the prior art, and reduces a 
length of a delay between a time that MS 202 ceases listening to source BTS 214 and a 
5 time that MS 202 begins receiving data packets from target BTS 216. In addition, by 
performing the procedure without first receiving a FLUSHJLL message, air interface 
resources at the source BTS 214 can be released without first receiving a FLUSHJLL 
message by PCU 230, thereby freeing up such resources sooner and enhancing system 
200 capacity. 

10 In another embodiment of the present invention, a "non-FLUSHLL" 

embodiment, communication system 200 does not support FLUSH_LL and 
FLUSH_LL_ACK messages. In the non-FLUSHLL embodiment, PCU 230 further 
includes a timer 240 operably coupled to processor 232. Timer 240 is then used by PCU 
230 to determine whether to convey to MS 202, via a target BSS 212, data that may have 

1 5 previously been conveyed to the MS via a source BSS 2 1 0. 

FIG. 4 is a logic flow diagram 400 of steps performed by communication system 
200 in transferring data and allocating communication resources during a cell reselection 
in accordance with the non-FLUSHLL embodiment of the present invention. Logic 
flow diagram 400 begins (402) when a target BSS, that is, BSS 212, receives (404) a 

20 message from MS 202, preferably a Channel Request message, requesting allocation to 
the MS of a communication channel at the target BTS. Target BSS 212 routes (406) the 
message to PCU 230. Upon receiving the channel allocation request from MS 202, PCU 
230 conveys (408) a channel assignment message to MS 202 via the target BSS 212 
allocating a traffic channel at the target BSS, and in particular at BTS 216, to MS 202. 

25 PCU 230 also initiates (410) a count down of a predetermined time period by starting 
timer 240. The channel assignment message, preferably an Uplink Immediate 
Assignment (ULIA) message, includes information concerning a communication channel, 
including a traffic channel, allocated to MS 202 at BTS 216, that is, in air interface 206. 

Upon receiving the channel assignment message from target BSS 212, MS 202 
30 conveys to target BSS 212 via air interface 206, and the target BSS receives and routes 
(412) to PCU 230, one or more first data packets comprising uplink data (UL Data) that 
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includes an MS identifier uniquely associated with the MS, preferably a Temporarily 
Logical Link Identifier (TLLI). Upon receiving the first data packets, PCU 230 conveys 
(414) an acknowledgment back to MS 202 via target BSS 212. Preferably, the 
acknowledgment is a Final Packet Uplink Acknowledgment (FPUAK) that acknowledges 
5 receipt of the uplink data and MS identifier included in the message received from the 
MS. Upon receiving the acknowledgment from PCU 230, MS 202 conveys to target BSS 
212 via air interface 206, and target BSS 212 receives (416), one or more second data 
packets that include the uplink data but do not include the MS identifier. Target BSS 212 
then routes the received second data packets to PCU 230 and the PCU forwards (418) the 
1 0 data packets to SGSN 250. 

In addition, based on the MS identifier received by PCU 230 via target BSS 212 
and by reference to memory device 234, PCU 230 determines (420) that MS 202 is an 
active MS that is serviced by source BSS 212 and that the MS is performing a cell 
reselection. PCU 230 then counts down (422) a predetermined period of time, preferably 

1 5 five (5) seconds, with reference to timer 240. However, those of ordinary skill in the art 
realize that the length of time utilized for the predetermined time period is up to the 
designer of system 200 and that other time periods may be utilized for the predetermined 
period of time without departing form the spirit and scope of the present invention. 
When PCU 230 receives data from MS 202 via air interface 204 and source BSS 210 

20 after starting timer 240 and prior to the expiration of the predetermined period of time, 
the PCU determines (424) that MS 202 is still being serviced by source BSS 210 and 
continues conveying (426) data packets to MS 202 via source BSS 210. 

When PCU 230 does not 230 receive any further data from MS 202 via air 
interface 204 and source BSS 210 after starting timer 240 and prior to the expiration of 

25 the predetermined period of time, PCU 230 determines (428) that MS 202 has initiated a 
cell reselection. PCU 203 removes (430) the data stored in the buffer 236 associated with 
MS 202 and BSS 210 and terminates (432) the allocation of communication resources, 
that is, communication channels to MS 202 at BSS 208 and BTS 214, that is, terminates 
the allocation of communication channels to the MS in air interface 204. Logic flow 400 

30 then ends (434). Preferably, PCU 230 removes the data stored in buffer 236 by deleting 
the data packets from the buffer. 
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In sum, PCU 230 detects that MS 202 has initiated a cell reselection without first 
receiving a FLUSH LL message from SGSN 250. In one embodiment of the present 
invention, PCU 230 detects the cell reselection based on messages received from MS 202 
by target BSS 212 and a record of active MSs maintained by, or in association with, the 
5 PCU. In another embodiment of the present invention, PCU 230 detects the cell 
reselection based on an expiration of a time period during which the PCU receives no 
further messages from the MS via source BSS 210. By detecting that MS 202 has 
initiated a cell reselection and initiating a cell reselection procedure in infrastructure 260 
without first receiving the FLUSH_LL message, PCU 230 can remove data packets 
10 stored in buffer 236 associated with MS 202 and source BSS 210, free up communication 
resources allocated to MS 202 at source BTS 214, and transfer data packets to target BTS 
216 that are destined for MS 202 sooner during a cell reselection relative to the prior art. 

While the present invention has been particularly shown and described with 
reference to particular embodiments thereof, it will be understood by those skilled in the 
15 art that various changes may be made and equivalents substituted for elements thereof 
without departing from the scope of the invention as set forth in the claims below. 
Accordingly, the specification and figures are to be regarded in an illustrative rather then 
a restrictive sense, and all such changes and substitutions are intended to be included 
within the scope of the present invention. 

20 Benefits, other advantages, and solutions to problems have been described above 

with regard to specific embodiments. However, the benefits, advantages, solutions to 
problems, and any element(s) that may cause any benefit, advantage, or solution to occur 
or become more pronounced are not to be construed as a critical, required, or essential 
feature or element of any or all the claims. As used herein, the terms "comprises," 

25 "comprising," or any variation thereof, are intended to cover a non-exclusive inclusion, 
such that a process, method, article, or apparatus that comprises a list of elements does 
not include only those elements but may include other elements not expressly listed or 
inherent to such process, method, article, or apparatus. 



